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Election/Restrictions 

1 . Applicant's election of Group I, claims 1-12, in the reply filed on 12/21/2006 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without traverse 
(MPEP § 818.03(a)). Claims 13-16 are withdrawn from further consideration pursuant to 37 CFR 
1. 142(b) as being drawn to a nonelected invention, there being no allowable generic or Hnking 
claim. 

Claim Objections 

2. . Claim 3 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous clainx Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 3 is identical to claim 1 on which it depends. 

3. Claim 9 is objected to because of the following informalities: "method is repeated until a 
thermal conductivity is increased at least 5% compared to a fuel arrangement from pure uranium 
dioxide" should be changed to the method is repeated until a thermal conductivity is increased at 
least 5% compared to that of a fuel arrangement from pure uranium dioxide" because thermal 
conductivity of impregnated product cannot be compared to a fuel arrangement. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such fiill, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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5. Claim 1 1 is rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for increased thermal conductivity of 50 % for a 10 % volume loading of 
silicon carbide (See specification, page 6, Unes 3-4), does not reasonably provide enablement for 
at least 5% increase compared to that of a fuel arrangement from pure uranium dioxide. The 
specification does not enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and use the invention commensurate in scope with these claims. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claim 1 1 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claim 1 1 recites "a fuel arrangement from pure uranium dioxide" which renders 
the claim indefinite because the meaning of "pure uranium dioxide" is not clear. For examining 
purposes the phrase was interpreted as " untreated uranium dioxide" 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the Lfaited States. 

9. Claims 1, 3-4, 9, and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Feraday (US 4,020,131). 



Application/Control Number: 10/692,646 Page 4 

Art Unit: 1762 ^ 

Feraday discloses a method for producing uranium. dioxide fuel comprising providing a 
pellet of uranium dioxide (claimed porous UO2 arrangement), impregnating the pellet with a 
solution of plutonium nitrate (claimed precursor liquid); and heating the impregnated pellet at 
1400-1700^C to convert the precursor into plutonium oxide (claimed second phase) (See column 

I, lines 52-60), 

10. Claims 1, 3-4, 9, and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
GB1228317A. 

GB 12283 17A discloses a method for producing uranium dioxide fuel comprising 
providing a "green" pellet of uranium dioxide (claimed porous UO2 arrangement) (See page 1, 
lines 53-57); impregnating the pellet with a solution of plutonium nitrate (claimed precursor 
liquid) (See page 1, lines 43-46); and heating the impregnated pellet (See page 1, lines 73-76) to 
convert the precursor into plutonium oxide (claimed second phase) (See page 1, lines 46-48). 

II. Claims 1, 3-4, 9, and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by Lee 
(US 4,110,159). 

Lee discloses a method for producing uranium dioxide fuel comprising providing a 
porous body conq^act (See column 3, lines 4-5) of uranium dioxide (claimed porous UO2 pellet) 
(See column 4, lines 37-38); impregnating the pellet (See column 1, lines 3-32) with a solution of 
plutonium nitrate (claimed precursor liquid) (See column 4, lines 37-45); and heating the 
impregnated pellet to convert the precursor into plutonium oxide (claimed second phase) (See 
column 4, lines 54-64). 
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Claim Rejections - 35 USC§103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived.by the 
manner in which the invention was made. 

13. Claims 1, 3-9, 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
GB1035789 in view of Carley-Macauly et al (US 3164487). 

GB '789 discloses a method of producing a nuclear fuel body with very low permeability 
to gases (See page 1, lines 13-14) comprising impregnating a porous body comprising nuclear 
fuel element, e.g. uranium carbide (See column 2, lines 43-44) with a polymerizable substance 
such as furfuryl alcohol (See column 3, lines 125-129) or furfural (See column 4, lines 39-40) by 
immersing the nuclear fuel body in a bath of the polymerizable substance (See column 4, lines 
72-80), curing at temperature of 60-lOO^C or higher depending on particular polymerizable 
substance utihzed (See column 4, lines 110-117), then carbonizing the cured impregnant at 
ten5)erature which depends on the impregnant and the desired carbonization rate (See column 5, 
lines 14-20); and repeating the impregnating, curing and carbonizing until the desired low gas 
permeability is achieved (See column 1, lines 27-34). 

GB '789 fails to teach that uranium dioxide is used instead of uranium carbide (Claim 1), 

Carley-Macauly et al teach that uranium dioxide or uranium carbide can be used as a 
nuclear fuel element (See column 2, lines 61-68). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used uranium dioxide instead of uranium carbide in GB '789 with the 
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expectation of providing the desired nuclear fuel body with very low permeability to gases since 
Carley-Macauly et al teach that uranium dioxide or uranium carbide can be used as a nuclear fuel 
element. 

As to claims 6-8 , it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have determined the optimurii values of the relevant temperature 
parameters (including those of claimed invention) in the cited prior art through routine 
experimentation in the absence of showing criticality. 

As to claim 9 , obviously the shape of body could be of any form known in the art 
including pellets. 

As to claim IL it is the Examiner's position that the a nuclear fuel body of the cited prior 
art would have claimed properties since it is prepared by a method substantially identical to that 
of claimed invention. 

14. Claims 1, 3-9, 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carley-Macauly et al (US 3164487) in view of Nicholson et al (US 3, 035,325) and Mysels (US 

4,073,834). 

Carley-Macauly et al disclose a method of producing carbon-impregnated nuclear fuel 
element with very low permeability to gases (See column 1, lines 11-16) comprising 
impregnating a porous artefact having high open porosity and low thermal conductivitv (See 
column 1, lines 20-21) such as nuclear fuel material (See column 3, lines 5-10), e.g. uranium 
dioxide ( claimed porous uranium dioxide arrangement) (See column 1, lines 62, 66-67) or a 
porous silicon carbide (See column 3, lines 33-34) or porous silica or alumina (See column 2, 
lines 33-34) by pyrolysis of methane and other hydrocarbons (See column 4, lines 21-45). 
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Carley-Macauly et al fail to teach that carbon is impregnated by infiltrating a liquid 
carbon precursor (Claim 1). 

Nicholson et al teach that carbon can be deposited in the pores of substantially any 
refractory body having intercommunicating network by any available technique (See column 6, 
lines 10-16) such as pyrolysis of methane and other hydrocarbons (See column 6, lines 20-21) 
and impregnation of the porous body with phenol- formaldehyde based resinous solution (See 
column 5, lines 63-70) or furfiiral or -the Kke, followed by carbonization by acidification (See 
column 6, Hnes 21-22). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have deposited carbon in the cited prior art using impregnation technique with a 
liquid precursor instead of pyrolysis of methane and other hydrocarbons since Nicholson et al 
teach that these techniques are functionally equivalent to each other for depositing carbon in the 
pores of substantially any refractory body having intercommunicating network. 

Carley-Macauly et al in view of Nicholson et al fail to teach that the impregnated Uquid 
carbon precursor is converted to carbon by curing and firing the arrangement (Claim 2); curing at 
temperature of 180-400^C (Claim 6) and firing at temperature of 850-1 700^C (Claim 7) or 1500- 
1700^C(Claim8). 

Mysels teaches that carbon can be deposited in the pores in a fuel arrangement (See 
column 3, lines 50-65) from impregnant such as phenol-formaldehyde prepolymer (See column 
4, 112-13) or furfiiryl alcohol monomer/prepolymer (See column 4, lines 5-8) by curing first the 
prepolymer (See column 4, lines 10-12) and decomposing the cured polymer at temperature of 
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200-800^C (See column 4, lines 35-37) and carbonizing at 1200^C or higher ( claimed firing^ 
(See column 4, lines 33-34). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have impregnated a porous body of Carley-Macauly et al in view of Nicholson et al 
with phenol-formaldehyde prepolymer or fUrfuryl alcohol monomer/prepolymer precursor 
followed by curing/decomposing at 200-800^C and carbonizing at 1200^C or higher with the 
expectation of providing the desired deposited carbon in the pores of a body, as taught by 
Mysels. 

Moreover, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have determined the optimum values of the relevant temperature 
parameters (including those of claimed invention) in the cited prior art through routine 
experimentation in the absence of showing criticality. 

As to claim 9 , obviously the shape of body could be of any form known in the art 
including pellets. 

As to claim IK Carley-Macauly et al teach that thermal resistance depends on thickness 
of carbon deposit (See column 1, lines 41-47). The permeability to gases of carbon impregnated 
body would also depend on a thickness of carbon deposit. It is a well-known principle to reapply 
a coating to achieve a desired thickness of a final coating depending on intended use of the final 
coated product. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have re-appUed a carbon in the cited prior art according to well- 
known principle, with the expectation of providing the desired thickness of a final coating. 
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It is the Examiner's position that the a nuclear fiiel body of the cited prior art would have 
claimed properties since it is prepared by a method substantially identical to that of claimed 
invention. 

15. Claims 2 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over GB '789 
in view of Carley-Macauly et al/Carley-Macauly et al in view of Nicholson et al and Mysels/, 
and further in view of Bumham et al (US 3,129,141) and Chayka (US 5952046), 

The cited prior art are applied here for the same reasons as above. The cited prior art fails 
to teach that silicon carbide is used instead of carbon (Claim 10). 

Bumham et al teach that some of the ideal characteristics sought in a nuclear reactor fuel 
element are: good thermal conductivity, high heat resistance and heat shock resistance, corrosion 
resistance, high mechanical strength even at elevated temperatures (See column 1, lines 14-18), 
and comprises a dense body comprising uraniuin carbide, graphite, silicon carbide (See column 
1, lines 33-36). In other words, Bumham et al teach that silicon carbide may be used for making 
a dense body of a nuclear reactor fiiel element. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have impregnated a porous nuclear 
reactor fuel body in the cited prior art with silicon carbide instead of carbon with the expectation 
of providing the desired dense body because Burnham et al teach that silicon carbide may be 
used for making a dense body of a nuclear fuel element. 

The cited prior art fails to teach that silicon carbide is impregnated from a polymerizable 
allylhydridopolycarbosilane (Claim 2). 

Chayka teaches that a liquid allylhydridopolycarbosilane (AHPCS) is a commercially 
available HPCS known in the art as silicon carbide source (See column 9, lines 22-42). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used allylhydridopolycarbosilane as a Hquid precursor in the cited prior art 
with the expectation of providing the desired SiC impregnated nuclear fuel body since Chayka 
teaches that a liquid allylhydridopolycarbosilane (AHPCS) is a commercially available HPCS 
known in the art as silicon carbide source. 

16. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Carley-Macauly 
et al in view of Nicholson et al and Mysels, and further in view of GB '789. 

The cited prior art are applied here for the same reasons as above. The cited prior art fails 
to teach repeating the steps of impregnating, curing and carbonizing. 

GB '789 teaches that the desired low gas permeability is achieved b v repeating the steps 
of impregnating, curing and carbonizing (See column 1, lines 27-34). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have repeated the steps of impregnating, curing and carbonizing in the cited prior 
art with the expectation of providing the desired low gas permeability, as taught by GB '789. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elena Tsoy whose telephone number is 571-272-1429. The 
examiner can normally be reached on Monday-Thursday, 9:00AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-142323. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
Art Unit 1762 
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